Supplementary Tables
The quality of different assemblers was compared using REAPR 8 , which uses mapping information, including fragment coverage and insert size distribution, to identify putative misassemblies. The assemblers compared included SGA 9 , ABySS 10 and velvet 11 de novo assemblers. For proportion of reads assembled, the data was randomly subset to one-third of the original data to investigate whether the high-coverage was saturating the assembler capabilities.
NG50 is similar to N50, however the genome size of 99.25Mb is used for the estimate. 
Supplementary

Supplementary Methods
Genome size estimate from flow cytometry
Genome size determinations were produced following procedures described in Supplementary Fig. 1, Supplementary Table 1 ). Flow cytometry estimates of genome size were also performed for three additional members of the family Chironomidae; the samples were collected in Minnesota and provided by Leonard C. Ferrington Jr., University of Minnesota.
Genome size estimate from sequence reads
Genome size was estimated from sequence reads using a k-mer based approach 13 . The genome size is estimated as the total number of k-mers (in this case 17-mers) divided by the maximal frequency of the k-mer ( Supplementary Fig. 2 ).
De novo genome assembly
Assembly strategy
The assembly individual was sequenced to over 100x coverage using one lane of Illumina HiSeq2000 sequencing technology with a 400 bp insert paired-end sequencing library. A total of 92 million paired-end reads of 101 bp were input into Velvet de novo with a k-mer of 55 and an insert length of 400 bp 11 . A total of 5,422 contigs were output from the Velvet de novo assembly.
Two iterations of ERANGE using the paired-end RNA-sequencing data 14 were used to scaffold the assembled contigs, reducing the number of contigs to 5,064 ( Supplementary Fig. 3 ).
Complex regions flanked by sequence reads are represented by stretches of Ns.
Evidence of high quality genome assembly
Multiple lines of evidence confirm that the assembled genome is of high quality and represents most of the DNA sequence. Ninety-five percent of the sequencing reads mapped to the reference genome, with a modal coverage of 177; coverage is calculated based on reads mapped to assembled genome using BamTools 1 ( Supplementary Fig. 4 ). Genome quality assessment was also accomplished by mapping RNA-sequencing data to the assembled genome (see Methods); over 87% of RNA-sequencing reads from Teets et al. 15 mapped to the assembled reference. The RNA-sequencing libraries were exclusively from 4 th instar larvae, thus only genes expressed during the fourth larval instar are present in the data. Moreover, the concordance between the flow cytometry estimate and the assembled genome size suggest that the assembly is complete, with little or no significant blocks of missing chromatin.
Repeats and transposable elements
Transposable element (TE) insertion locations were identified (see Methods, Table 2 , Supplementary Data 1). Sixty-eight of the TE insertion sites contain more than one nested TE insertion ( Supplementary Table 3 ). Sequences at the remaining 468 sites clearly correspond to unique TE insertions, representing TEs from the three main TE orders (DNA, non-Long
Terminal Repeat (LTR), LTR) ( Supplementary Table 4 ). Most insertions corresponded to retroelements: 306 LTR, 107 non-LTR retroelements, and only 55 DNA elements. No annotated genes were found in contigs containing 105 of the 468 unique TE insertions identified in the assembled genome, indicating that some contigs contain highly repetitive sequence and no apparent coding regions. Among the TE insertions, more than 60% were located inside or less than 1Kb from an identified gene (Supplementary Table 5 ).
We detected one full length LTR, indicating that while we are able to detect full-length LTRs using the short-read sequence data, LTRs are not present in the other LTR retroelements, thus suggesting that those elements are inactive. Multiple approaches to TE assembly recovered only partial TE sequences, each with high divergence from the canonical consensus TE sequence of the respective families. We conclude that there are very few TEs in the genome, and those that are present are likely to be old and inactive.
No species-specific TEs were detected in the raw reads using ReAs 16 .
Gene annotation of core eukaryotic genes
The set of core eukaryotic genes in the assembled genome was identified using CEGMA 17 . Out of the 248 identified as the most highly conserved core eukaryotic genes 17 , the assembled B. antarctica genome contains 233 (Supplementary Table 6 ). Including partial matches, the assembled genome contains 97.6% of the highly conserved core eukaryotic genes.
Moreover, the average copy number of those genes is low (1.13); both lines of evidence suggest that the assembly is complete and contains the majority of the protein coding sequences, especially compared to other larger insect genomes in which core eukaryotic genes were also identified (Supplementary Table 7 ). The D. melanogaster and An. gambiae assembled genomes both contain over 97% of the complete core eukaryotic genes, whereas the Ae. aegypti and C.
quinquefasciatus assembled genomes contain 54.4% and 51.2% of the core genes, respectively, with higher average copy number of 1.47 and 1.3, respectively.
piRNA pathway proteins
The presence of piRNA pathway genes was interrogated using the OrthoMCL 18 comparison between the five species. Three of the loci (rhino, squash, and zucchini) are not present in a cluster of orthologous genes. We executed a tblastx search of the genome for those loci to confirm the absence of the genes in the genome and not solely mis-annotation. The tblastx search revealed few regions of homology that were limited to common protein domains (such as PLD6 for zuc), suggesting that the loci are not present in B. antartica. It has been shown that rhino, krimper, and aubergine have been subjected to pervasive positive selection in Drosophila species 19 . This suggests that a rhino ortholog may be sufficiently divergent to identify orthologs, however, this does not appear to be the case for the other two genes.
Evidence for known infections or symbionts
To determine whether there was any evidence for Wolbachia or Spiroplasma melliferum in B. antarctica, sequence reads were mapped to the Wolbachia genome (Genbank NZ_AAQP00000000 ) 20 and S. melliferum genome (Genbank AGBZ01000003) 21 . There was no evidence of either species in B. antarctica.
Mitochondrial annotation
Contigs from the original genome assembly were compared using BLAST to mitochondrial genomes of Drosophila melanogaster (NC_001709.1) and Chironomus tepperi (NC_016167.1) 22 to identify mitochondrial contigs. The reference mitochondrial sequence was present as two contigs in the assembled genome. The two contigs were oriented and merged by homology. Annotation of the mitochondria was accomplished by homology using Mauve 23 .
Mitochondrial tRNA genes were identified using the tRNAScan-SE 1.21 server 24 and alignment to other mt-tRNA genes. The annotated mitochondrial sequence is 15,912 bp, with 13 genes and
